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(54) FOCUS DEVIATION DETECTING DEVICE OF 
LIGHT DISK HEAD 

(57) Abstract: 

PURPOSE: To obtain a focus error signal of good 
characteristic by simple adjusting by using a grating 
device as a luminous flux separator that bisects main 
reflected luminous flux from a light disk and arranging 
two light detectors on the same planes. 

CONSTITUTION: A flux of laser light 2 came out from a 
light source 1 passes through a beam splitter (BS)10, a 
collimate lens 3, a yjA plate 5 and an objective lens 6, 
and forms a minute spot 8 on the surface of the light disk 
7. The reflected light goes backward and reflected by the 
BS10 and converged at different points Q r Q 2 by a 

grating lens 17 that divides the main reflected luminous 
flux 9 into reflected luminous fluxes 12, 13 and is made 
incident to light detectors 14, 15 arranged on the same 
plane. Light detectors 14, 15 are divided into four 
sensitive areas, I WIV. As the grating lens is used as a 
luminous flux separator, a focus error signal of good 
characteristic can be obtained by simple adjusting. 
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*¥®c t -t 5 »ff W* B ft 1 *1E*0>*7* <t***»v 




3 

Sr«"C^K*t3te3ft 9 ttlltJt* 2 tf— A*?" 

ll"C»Rt* ixfc* 1 <ORItJt*l2<D**J«Pi J: 0 iftv>*: 
*ftffiB{c*5^ttfe» l <D5t«iUi»l4t /n— ^ 5 ^— lit? 
»l»*ixfcJB2 0RJt3te3tEl3<D*36^P2J: 9 tauten 

keksjxss i <Dytw>%\m4hm-<Dm 2 <z>#«i*n»i5 

ir^flJ#«5fiB«II(c2 5^tiJSttt:*5t9, Jg2£> 
***n»i5(i»3BI(^"rct 5 (-n?g^rtffl!J*iB««ii 

=ry^ hU>'X3(r < t9 5pfirjt^:4{-$ix. E^co — 

&fi«5 ^LT^l/>X6 JdJ: Oft^T*^ 7 CDS 

JhK»/h**#;*^;> h 8 S:®fi8:i-S 0 ~ o^^tK^ 

-^g^s, 3 y huyX3 *^L-ctt»«:i8?M?> 
i-So ^oigs(9 L^-^^^g^tf-A^^y ^ 
lOMiorKftsn, /^7-;7-iii-J:ot2^$n 
So 2^S4xfc»i 0S3*#3ia2i*g5 1 <z>3t«*q«i4^ 
SliSfS^^ * 1 w***p«i4«fg l ©Si*3t*l2(0« 

«l4^***4xSSSt*^^^ Mi*5*tSS:fcot 

K*>3 i: #<z>SB 1 <ojt«|*n»i4^(Z>SI*3t^*y M6fi 
#4Boj;5fc:ft»K ^{RI«r«Sffi«I v ^illl«rtifi«lIlc 
A*t-r5jtS^«L<&SJ;5^, » l <O*«l*0»i4^ 

««i,nc?a*^ (11- 1) \%obhz>o — ^fex-r 

7*s*«Rj«cffi«J: 9*^*4:. IB l <&K#t#*l2 
o*3t^Pitt»l(03ttt*q*l4^5£-3#, El**;**^ 

b i6«:» 5 H^*-r«t 5 < ft 9 , ftmmmmm 1 
<^<nAmytm&*:£ < ft 9, ^<om^m (n- n 
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0, *»4a»l±|*S (II- I) filEirftSo Sot, c 
o*l <o|fetti»i4oai;t* (II- I) *T*l 
(w/SC^m^ftSo »7Btts *f>f^^7^M 
ttld^Ofn (J*^6*Ift«r5E) £«itt4:U JB l 
<z>«*q«i40ttj^H (II- 1) £«ttK*Lfcfc<z>T*fc 

So 

Sb^, 2»Snfct>5-*0*2<DR**jtKl3tt»2 
<03t*j|*DSl5^aiJS-r5o *2<D*fc*q»15t±5S2 0>K 
«3t*i3(D*3t^P 2 J:0iSv>ffi«^KW6ix, IB l <r>% 
10 *ft»i44:ra-<ot><Dt», Si^WH^iC* 
;* ^ 7 ^£L£fcB^£>£ <t £Wrt5ffi«III, IV^A 
*tt-S3te*#^L< ftS <t 5>^iS^$^TV>So So 
^2<D3t«fti«i5<o**5ii«iii > ivoa^ls (in 
-IV) f*»8l21(^"rj;5{^ »7Bl^i|#f4S:ll^<75* 
to0l^l80 - EHE**fc«(0»ttS:*-ro w*tfc»l f * 
2(?53t«|*P*14 i 15<om^^ ; S:*DfltLt:, ^th&7$~— 
^7^»Slft-^Ef t-rixtfEf= (II- I) H- (III-IV) 

20 L*>U ^±<7)1t^iCftSS*^SaT*(i, ^1J2(D 
3t**o»l4, l5<D{&WZ J Z:ti : enty{±L It 3 MBifi Uft 
KMxtfft&1\ B«E^«*t"eWSE=i^ h^<ft5<t^ 

itmi. *2<D3»W3t«t»»J:>J««S*x, «*^a 

9lt5i 4: fct-. »io3 5J'liJ*«l*a»l-*M-*^#s' 
Ktt^m^A^^-^, SB2<0 3^#Jjt«t*D«ic:*fL*^ 

2 0 3 »«3tt*ft»^»Wi»*lS]Sr h 5 y ^^^tcf^o 
tT^ft5i5l-KffrSi4:t>«=:, ^l^3^#l*^^ 

»2O3^f<J^^^^O^IIJO^^C0fPi:^^: 

IR*«»*lB¥ftBI»lcJ:or#6ttS3l6^^^^y 
K©7*-*^rttttU«lS:j|«t5fc©-efc5. 

c^^p^om-^^ss^jtcov^triftB^-rSo * 
»^B«cfflv^bt^*«^¥«fc*loH--^Bl5la^-ov^-cR 
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S6«l8tt, BMPJa>«:i:_h, JBiH<o*i f SS2«)*fti«i 
4, 15 1 |i]«£>SBl, * 2 03ttfe*q»l4, 15*3e:1**««l8 

II, III,IV<7>4^W^fltfiELfcfc^T?fcS, 

2 * 



sk- - — 



fc#<0±R*t3t^9 0**^S:*L, Zofc^^-f-fy 

^u>xi7<^(flr«Ad»e>AP*-e<z>BE(Sii:t-So ^ i ^ 
KI+3t*l2^4»^3tlftl9S:*Rft*S[ 9 <^3t$ft20i;:2t L 

= i +<J> 2 

0 / = (sin0 ) y 



A Z 



2Zo(Zo~AZ) 



tcSiEtC t htltzU^X^ Y> . 4> i fl*^*i»19S:* 

*ft2O(^LT0<Brfti-5fci?>^^Hft{fcta^^ HBB*. 

20OIE^^icTb^^^^ic^^^{itl^^ MW«"CS> 
So »2<Z?S3t*3Kl3<7>4 1 't*i»21**tt20^» 
LTA«0;KttT;frfcffiftU ^P^^»20co2rfa^ 
mite A Z i*tLfc^Q 2 J-B 2 0SSt3t*l3S:*3ti-5 ^ fr 

<!>' = -<!> 

-c^;Le>*i<5o *ioia, *i2ig*-c, 
i8<Diat?fcSds, Mi3iu{c^-r <t 5 ictr— A^^y 

<I> (xm, ym) =m?c (m:S^C) 

^rUfc-rft^^r^ y ^v^-r^w-T-y • tru—^^ >- 

itTN' ^R*t3t*9{^^x.-5ffiffi'>7 M^O 9 ,180° 
CD2^(Di\KX'hZ>M^, ^S*t3ft3K9<7580%dS*l,^2 
^Stt*mi2tl3tC^L<^ia^n. **o % Pj£fc:*# 

Xl7*»^Lfcfi?!lX*>9. |iI^fiffiv'7M0 o ,180 
° S:Sia."r6fc*!>^i6:»S*j*l7ae5J9IS t f* 
t = A. /2 ( n - 1 ) 



■7>f^P7^H^^Xj mT-iim^^^CS. vol. J 
— 64c. No. 10, P.P. 652-657 (1981) Sr#flB$ixfcl\ 

*7t^Q2f*7ttt20(O**rS]iC 2 A Z mfcfifc«(cfc5 0 fig 

mi2,13^»fffi7t**^^L<3&SBff^fcSo *£>ffifi 
~C\ 7ttt20(O^XIiil[{C2^#J**Lfc*l/*2 07t«^ 
»14, 15^5>>fcS7t«l*a3S«18S:ia«L. 7fetfe*a3fi«18 
Oft^K i-^fe-fe, 7^-— *^R|gfi#Efas. Ef = (II 

-I) + (in — iv) ==o tft5<t 5(-K^i-tt«, * 

5 0 IBlHO*frtt»l,*2©**»»14 f 15 

2 <D7t**P«14, 15^feriJ5 1 OCD7t^^n^Sl8^ 3H 

2c0^tB§§14 N l5^b^57t1tttl^Bl8^ffll^T!ftPJL 
trv^ds, wOTttftm*jai8tt7t^^iy h07fcte£R?# 
<o*r«««i, lllco*i?*-&fc>**J:5fcEll-t-S^ 

y hOTttt^|PlOfl|rfiP«^AT2*5ctt*ll*^ 

50 2 07t^^P§§22 % 23**e>*S 6»WO«#ffl<Z>7t«IHi3S 
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fi24«r/H^-CV*£ 0 *LT, ^^*«aft«24tt. $1 

it**i3(o*3tjSQ2±"3«:it^^«<offi±i-v mi* m 

CO*&ttlg«24«:fflV\ *n*:»25, 27, 29 £31**2 

Ef= (II + II' +III) ™ (1+IV+lV ) 

i:46 0 c<£>:7;*— ^^RHfs#EfAS^ Ef = 0 «t 

< tEff*nEi:*5o ^tt, ^x—jj^wkmkmmm* 
mvmk^<mm\^£&o co*&ttis«24C9ffi: 

(ill, *2 0>#tftffl»22, 23fcra«|^ffl-rS^t?. 
Ef= (II+II' +III) - (1+IV+lV ) (DSiW^te 

R&f}fc;sfn2, 13<£>xZ' ErtiOljSMiMWb'fra 

m$ sr-r 5o ^si, s 2 f**n-ehjn, as 2 <z>sw**i2, 

13t£>xZ' ffirt^^^ffilKSr^b-CV^o *Blfcl$S«24<0 
S*n5f±, i/^^ -tM >-^u>-X31;6>&l^ §(Z)±gW 
#3fc9<Z>&j&ffi±«Cfi;WT,£ 0 * 5 LT»2iiatt-&iS^ 
Nf0ttfei»±«0*^^7 hMS:*L, 32,33****1,* 
*tRlt5te5tU2, i3<o*ttfei3S«24±-e<^WrE»ttSr^ L 5<? 
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s 

LT^l,3?2^E^ftm2, 13£#TV^^ ^Kcd^ 
5S0iJi: LTjB22Hlc^rJ: 51^ ±SW3t* 9 Sr*o» 
it»«t5: ir(^«t 9 H«tf>»*a s »?>*t5o H*34 
tt*R»**9 0±^4>S:jftQii-**U, T^Sr*Q 2 

23ic^-rj: 5 ^Bt^nfc^ i okw^js^ko^t 

yZ' BrtOM^ffi«36S»l<Z5*tft*P«22±(i, xZ' ffi^ 

Jft*3n3U:o^Tf3:yZ' ffirt<7>j|g^ffi:«^^2<?53ttfe*P 
^23_hiC N xZ' Brt<7?jS^ffi«^^S#BU<Z>S2^{-* 

[HB©«*4Rfl] 

*lH-*9Httfle**llSr*L, fBlHf±3t#E«« 

BEL »2|gt»3|gtt*n-ett3t«fti»o«FP5>iEffi 

0, Mi2gifi^ioigo— «i¥*wftiffiia, »i3iafi»ioia 

{^S— «FB<7>jEffiElt{BI»fBBBI, ^16lD^^-cD^«(D 

l7BI^*5(t5— SfBOEffiHiftiJWrffiia, ^2O0fi:» = © 
**«^**E««ffiH, «2lHtt*20H^*3WS** 

»Bg^H16W^3t^EfiBIBJaiJEia, »23BI(i»3[(D^ 

««©#*E«B»«BB-C*So 

l 2 ttH+ftJK, 3 ^y>- hu> 

X x 5 Eg^o—iKStS, 6 *M*u^X, 7 

^t^^^, 8 Jfi^^F, 9 ±K*r#;3K, 10 

tr-A^xy^^, 12,13 »«sttfc*i,*2 

14,15 iU2W*ft» 17 ^ 

u~ ^ v^t^x (^u— T-o^f^m , is * 



(5) 



mm. 22,23 il,$2»»M, 24 , 

znmm, 30 if l — x-r^^ (^iz-f^y^ **s. #[g<K 

IS) , 34,35 ^iz-r-fy^i/yx (/u-f-fy 



W^sp 7-9 7 0 8 



10 



[Sg2HI] [$3i] 



[35 4i] 




[^1 2D] 




¥f<&¥> 7- 9 7 0 8 



»»jffftW]Scm«i»HSfi#« =««« (56)##^cife bsss - 220249 (j p, a) 

ttS^ae^fflffpBBlSW^Bfrt «FP Bg57-198553 ( J P, A) 



THIS PAGE BLANK (uspto) 



